Study Design. Case report and systematic review of the literature. Objective. To describe a rare case of remodeling of the cervical facet joint after the microendoscopic resection of an osteoid osteoma. Summary of Background Data. Osteoid osteoma, the third most common benign bone tumor, is often treated by imageguided percutaneous removal of the nidus. However, percutaneous resection poses technical difficulties when the tumor is located near the spinal cord or nerve roots. To our knowledge, there are no reports describing postoperative remodeling of the cervical facet joint after surgical resection of an osteoid osteoma. Methods. A 13-year-old boy was presented with neck pain that became worse at night. Computed tomography showed an osteoid osteoma in the right 7th cervical superior articular process. We successfully resected the nidus of the osteoid osteoma using minimally invasive microendoscopy. Results. The patient was symptom-free at the 1-year follow up, and computed tomography images showed new bone formation at the C6/7 facet joint.
O steoid osteoma is the third most common benign bone lesion. Although osteoid osteomas are frequently located in the long bones, 10 to 25% of them occur in the spine. [1] [2] [3] [4] The lesion usually causes severe pain that increases at night and is relieved by the use of nonsteroidal antiinflammatory drugs (NSAIDs). The tumor nidus must be removed for effective pain relief. Recently, percutaneous nidus removal or ablation under image guidance has become popular for treating osteoid osteomas. 4, 5 However, the percutaneous treatment of an osteoid osteoma in the posterior arch of the spine, which is near the spinal cord and nerve roots, is technically challenging.
In this article, we describe the successful microendoscopic resection of an osteoid osteoma in the superior articular process of the cervical spine. Ccomputed tomography (CT) images obtained at the 1-year follow up showed the formation of new bone at the facet joint.
CASE REPORT
A 13-year-old boy reported a 6-month history of gradually worsening pain in the right side of his neck with increased pain at night. CT scans showed a nidus in the right superior articular process of C7 and magnetic resonance imaging (MRI) image showed the edematous change of surrounding tissue of the tumor (Figure 1 A, B) . Based on the clinical and From the radiographic findings, a possible diagnosis of osteoid osteoma was made. We chose to treat the lesion with minimally invasive microendoscopic surgery using a tubular retractor (METRx System Medtronic Sofamor Danek Co., Ltd., Minneapolis, MN). We made a 2 cm incision at the right side of the spinous process from C6 to C7, placed a tubular retractor under fluoroscopy. We exposed the right C6/7 facet joint under microscope, and removed the medial part of the C6/7 facet joint, exposing the whole body of the tumor, and performed a nidus removal ( Figure 2 ). The operating time was 1 hour 47 minutes. The estimated blood loss was 10 mL. Pathological findings confirmed the diagnosis of osteoid osteoma (Figure 3 A, B) . Postoperative CT scans showed that the medial half of the right C6/7 facet joint was resected (Figure 4 ). At the 1-year follow up, the patient was free of symptoms and had normal range of motion. Interestingly, axial, sagittal, and 3D CT images indicated remodeling of the C6/7 facet joint with no local recurrence of the tumor (Figure 5 A, B) .
DISCUSSION
Spinal osteoid osteomas are usually found in the posterior elements of the spine-the laminae, facet joint, or pedicle. In our case, the nidus was located in the C7 superior articular process, adjacent to the C7 nerve root, and percutaneous thermocoagulation procedures carry a risk of neural damage. To avoid neural tissue damage, we resected the tumor endoscopically to minimize damage to the surrounding soft tissues. There are only three previous case reports of the endoscopic resection of an osteoid osteoma of the cervical spine. [6] [7] [8] The microendoscope allowed us to completely explore and visualize the extent of the lesion endoscopically, and we were able to resect the entire nidus without a total facetectomy. However, Nakamura et al 8 reported mild spondylolisthesis at C6/7 after an endoscopic total resection of the C6/7 facet joint to treat an osteoid osteoma. Therefore, if the tumor does not involve the entire facet joint, it is important to resect the entire tumor without total facetectomy to prevent postoperative deformity. Postoperative CT images at the 1-year follow up showed that the bone defect remaining after the tumor resection in the left C6/7 facet joint had decreased, indicating bone remodeling had occurred in the facet joint. The potential of remodeling in pediatric spine is not well known. Ishii et al 9 and Toyama et al 10 reported the remodeling potential of the pediatric spine. To our knowledge, this is the first report of remodeling of the facet joint bone after the surgical removal of a cervical osteoid osteoma. Microendoscopic tumor resection is less invasive for the surrounding soft tissue compared with open surgery. 8, 11 This surgical procedures might be advantageous for the preservation for blood supply to surrounding soft tissue. Thus, facet-joint remodeling may occur after microendoscopic tumor resection if the patient is young enough. This possibility raises the question of how the potential for bone remodeling in younger patients, which is influenced by the bone maturity and blood supply to the bone tissue, might be assessed.
We conclude that microendoscopic resection is an effective minimally invasive treatment for cervical osteoid osteoma, and that in our case, minimizing the damage to the adjacent soft tissue and bone allowed remodeling of resection site after total resection of the nidus.
Key Points
We report a rare case of cervical osteoid osteoma treated by microendoscopic surgery. Remodeling of the facet joint was observed after microendoscopic resection of an osteoid osteoma in the cervical spine. Microendoscopic resection is a minimally invasive treatment option for cervical osteoid osteomas located near the spinal cord or nerve roots. 
